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The proportion of the recombirmt classes of kernels on the ear of the 

6704B-4 entered in table 45, 
parent plant/and on that of its Y Spm/y+ progeny/was much the same, and 

9 

this amounted to approximately 18 percent of the total number of kearnels, 

It will be recalled that the same relative stabil;ty oi' locaticu of Spm 

was exhibited by the Spm in plants in culture 6629x that were Y Spm/y + 

(table 5) and by the majority of their Y Spm/y + progeny (table 29). 

However, in these plants, Spm occupied a position in chromosome 6 more 

distantly removed from Y. The reqmobinant classes amounted to approximate? 

35 percent. This same stability of location was expressed by Spm when 

it occuppied a position/$&IiEP8'f8E!8m%06y, and this was shown in plant 

68958-l and its progeny (table 43). In contr:zst to this, in the zo 
T, _^.. 

cases examined in detail where Spm was located in chromosome 9;: S#m -- 

underwent many transpositions and many of these, in turn, occu-:red early 
J 

in plant development. That the chromosome in which Spm 

L_- I..., .,_._ ._ Sp-m behavior was shown by a 
4 

case in the a2 m-l cultures in which it was carried in chromosome 9. 

This case i3iiELl examined more extensively than any other. *his Spm, 

residing at a site close to Wx, 
flId!f&-* 4ui 

remained qu&te stable in loc:xtion, alA%ugh 

z ranspositions of it do*occur 
ti!A u+ 

A 

A late in development of sporogenous or spore 

cells. Since this case has contributed much to an of 
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inactivation of Spm, discussion of it will be postponed until t-is subject 

is considered, At this time, however, another case of insertion of Spm 

in chromosome 9 will be considered as it serves es an excellent illustration 

of the high proportion of transposed Spm,in the Spm carrying recombinant 
9TWk Gw?m~~% cousti 

In the case -to be considered, 

carrying chromosome 9 of a Wx/wx @ant and at a position that was probably 

very close to wx. It was present at this location &n one plant in the 

tested @qs~x@x progeny of plant 6629A-5 (table 5)0 In plant 6629A-5 

two Spm elements were present one of which was located in its Y bearing 

chromosome 6. Tests were conducted with progeny derived from kernels 

on the ear of the main stalk of this plant and on that of its tiller. 

These plants were grown in the summer of 1954 under culture numbers 

6671 and 6672. 

From the earo$"th@nabn stalk, the Spm constitution was determined in 

qw 
20 plants derived from colo39ess, sh2 kernels, 14 from the Y class (culture 

a!$@ 
A 

6671F) and abfrorn the y class (culture 66716). From the tiller ear, 27 

plants derived from colorless, sh2 kernels were examined for Spm cozstituion 

ifs+ ta'b30"" 
/ 

lLCnfrom the Y class (culture 66723) and 13,from the y class (culture 66723), 

Among the total of 28 plants derived from the Y kernels on these two ears, 

dF> 
no evidence of Spm was given by I&e kernelg on the testcross ears produced 

4 



-w scs”* 
by 13 of the3~. Among the 15 plants having Spm, onel\(was present in mmx= 

%ytebud~d 
10 of them,arrd%ore than oneAin each of the other five plants. Spm was 

[k?:F-\, ts-:. 2;3 

linked with Y only in two of thB::e ten plants (table 46f, having one Spm: 
and,%%%wx in?& otherq ($22?i'G)&Qqj pm&q '&U&.dk) UC~#!~@(P~~$~~~ 
In 4 of the remaining 6 plants in which one $pm was present, linkage of ' 

off 
it with either Pr or wx could not be determined as these plants were 

4 

pE/pr, Wx/Wx in constitution. The other two plants were heterozygous for 

alleles of these two markers but no linkage of Spm with either of them 

was expressed. Two Spm elements were present in each of 4 of the 5 

plants with more than one Spm element in them. Linkage of one of the Spm 
f \u r 9 >.=I .^ 1, ': -: ;-: . I : &J.? q bi 

elements with Y was expressed in one of these 4 plants. In the fifth 
-&&lJ&v&~W~pru~\Lljl 4 

Plan>, at least 3 and probably 4 Spm elements were present. 

Of the 19 tested plants derived from the colorless, sh2, y class of 

kernels in cultures 6671 and 6672, the testcross ear produced by two of 

them showed no evidence of the presence of Spm in any one kernel, The 

testcross ear produceld by the remaining 17 plants showed that each 

had Spm, one being present in 16 of these plants and two being present in 

the remaining plant. Linkage of Spm with wx could have been detected 

only in 6 of these plants. Linkage of it with Pr could have been detected 

in 10 of them. However, no clear evidence of linkage of Spm with these 

markers was expressed in any + o &f these plantsA w 

ctpM~- 



L- On three of the thirty-three ears produced by the Spm carrying 

plants in cultures 6671 and 6672 a large sector appeared in which all 

kernels within it were pale colored. This indicated that in each of the 

three plants on whose ears these sectors appeared a change had occurred to 

if$s&i~~~y_:,q,~~~ 2 - 1 
Spm early in development of the plant, a 

3 
,&GA,r pm f4Q.4 66 290 0'5 

rogeny tests were 
tic43 Mt.4 WC& 

conducted only with one of the plants in thes=e two cultures,,that in 

th+' -w 
44 * 

which Spm was carriedAli- wx w chromosome 9, 
' .L 

ant 66711-2, table 47). Six plants were grown 

from the Y and Wx class of variegated kernels on the testcross ear of this 

plant under culture number 6873A and six other plants were grown from 

the y and Wx class of variegated kernels under culture number 6873B. 

W ith respect to Spm and the alleles of Wx, all plants were derived from 

the Spm carrying recombinant class of kernels on this ei3l.r. All 12 
plants were variegated. 

Eighteen test cross ears were obtained from 9 of the 12 plants 

in culture 687~~r~xa~~~~~~x~~~~~~xx One Spm was present 

in all tested parts of 7 of these plants and in nod of them was it linked 

with Wx (table 47). In one plant, 2 Spm elements were present in the 

two tested parts of this plant. Neither of them was linked with Wx 

plant 6873A-3 
(sable 47). In the remaining plant, at ieast 3 Spm elements were 
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b present in each of the tree tested parts of th&s plant (plant 6873B-1, 
4 

table 47). It may be mentioned also that in none of the four tested 

plants that were Y/y in consitution was evidence given of linkage of 

the Spm in them with Y. 

In the/parent plant of those in culture 6873, Spm was closely 
Spm carrying 

linked with wx (Plant 6671F-2, table 47). !;Qf the 169 variegated kernels d! 
a 

on its testcross ear, only 29 were in the Wx class. As the described $ 'C, 
‘c; 
+ 

tests conducted with plants derived from 9 of these 29 kernels indicate,'3 

&p&q &WC-, -=a d&4 d&i *l;tp It(7p@+ 
t-y, i" 

ti none of these 9 kernels as as the conse;uence of crossing over 23 -Sk 
f a... */ ,?'. 8 i ,,.,,;.i LI - ,'. " ' !! ';)J.$J $ 

betweeniSpm,(arnd wx. Transposition of Spm was responsible for their 
$$ 

, i. 9 

appearance in this recombinant class of kernels. It is suspected, 2 

3 
therefore, that Spm in the parent plant, 6671F-2, was located very close 3 

1""&8@$ 
to wx and th.at the majority, if not all, of the recombinant classes Irr\CLI; 

h 
A 

P $ & 
4 as the conse.luence of premeiotic 

4 transposition 8 of Spm. 
s 
22 

Before tests of the Spm constitution in the progeny of plant 6629B-5% 

(table 30) are considered, those conducted with the second generation * 

presented 
progeny of plant 66294-2 will be OO@EZ8JJ%~88. 

A This second generatbion 

progeny was derived from thosaplants in the immediate progeny of plant 
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6629A-2 in which a transposed Spm was present. They represented the 

few cases in which a transposed Spm ele,,ent was found to BEepresent in 
\ w\tqwdG~ 

the progeny of plant 662911-2. .* 1 This plant was Y Spm/y+nas were most of 

its 1 bearing progeny that carried Spm. 
p"""' 

However, the single Spm in 
n 

plants 66656-12 and 6665G-21 was not linked with Y (table 24). '.* plant 

66653-10 (table 26) &xz3 2 Spm elements,neither of w&L& was linked with 

~i,:$ 1 ,J”‘C l: 1, Iy:‘. 

Y in the two t--parts of this plant,. The ear of the main stalk of 

plant 6666C-2 had a ratio of kernel types Bleafi suggeste& that the Spm in 

it was not as closely linked with Y as it was in the tiller of this 

plant (table 26). Tests of Spm number and location were made Q&&h 

d " : ,r^ , .j. > 
the progeny of each of these)plants, and those conducted with & of' 

plant 6666C-2 will be considered fffst, . . ..- 
Progeny test 20, figure 2 

Nine plants were grown from the variegated-y class of kernels on 
pJfiLLtirc~b4p~un~~~ 

the ear produced by the main stalk of plant 6666C-2. All of them 
4 

were variegated. A testcross ear was obtained from each. One Spm 

was present in 8 of these 9 plants. It was linked with Y in 6 of the 

8 plants having one Spm, (table 48), and possibly with Y in another 

(plant 6869-8, table 46), but it was not linked with Y in one Plant 

(plant 6869-2, table 48). In the one remaining plant, 68694, two 

Spm elements were present, 
appeared to be 

neither of which- linked with Y (table 48), 
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The ratio of kernel types onhears produced by the six plants having 1 Spm 
, 

"1; !,J 2.Q~c * & 
linked with Y was not ce~&~&& wrn, suggesk that the 

-6 .'T 
location of Spm in chromosome 6 might not be the same in each of ~th&~' 

w&M!! conducted )-h@$&g 
However, no w test# that would establish this/with,any one of them. 

~~!~r~& !ii% ?- ? , ..*$! f&$2 
1 

__, _1 ,....-_ . Eleven plants were grow? from the variegated>Y class of kernels on 
-- ._ 

the testcross ear produced by plant 66656-16 (table 24)'under culture 1 

number 6866. Testcross ears were obtained from 9 of these 11 plants. 

One Spm was present in the tested parts of 7 of these 9 plants and it 

was not linked with Y in any one of them. The cmmbined ratios of kernel 

types on the 8 testcross ears obtained from them are given in table 49. 
b-Id 

The tested p:rt of one plant (6866-2, table 49) had two Spm elements, 
n 

neither of which w4s lihked with Y. In the remaining plant lh9 

-(plant 6866-5, table 49) 3 Spm elements were present, The@ 

e~j%%+-tests of the progeny of plant 66650-16 e&e&&&& 
ga~~s(;ucn~J ' 
was not carried in chromosome tt-y ; ;” ! \ -3 ‘- \ i a- 

6"close enough to-show linkage with I. / 
-1 

the progeny of '~E/p~&~~~.~ q fr"p% .k. 
Pxq~zcqt Tests oj!/plant 6665G-21 were conducted with 8 plants 

,?from the Y class of colorless, sh2 kernels on the self-pollinated 

of one of its tillers under culture number 6863, and ftxmm with 17 

grown 

ear 

of 

the 20 plants in culture 6867 that were derived from the variggated 
L -a : 

""'* WWa4 Y class of kernels on the- ear'entered in table 24. In culture 6863 
-: 9 

tLhp-T@k~~~~Lb 
tkelrernel 1 one plant that was 

;Jt; Y/Y gave no evidence of the presence of Spm in +_ho 
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Pive other plants in this culture had one Spm element. Pour of them 

were Y/y, but in none of these plants was evidence given of linkage of 

Spm with either of these alleles (table 50). The ratio of kernel types 

on the test cross ear produced by two other plants, bbth of which were 

Y/y, suggested that in each of them an Spm element was carried at the 

same location in each member of an homologous p&r.(plants 6863-T and 

6863-9, table 50). 

Of the 17 plants derived from kernels on the testcross ear of this 

same plant, 6665G-21, 16 had one spm. Clearly, it was not linked with 
rbw 

Y in 15 of th& (table 50) nor with Pr or Wx,which could be determined 

k-MA 
at the same time on4the testcross ear+,-. In one of the% 

16 plants, however, the single Spm in it was carried in the Y 

bearing chromosome 6, as the ratio of kernel‘types on its testcross ear 

suggests (plant 6867-9, table 5O).fi Thus, the tests of the progeny of 

plant 6665G-21 conform with th:?t which could be expected if the Spm 

element in it wa8 not carried in chromosome 6 at a position that would 

f@Jd h &--* 
give evidenceA& linkage with Y. In the one plant in which Spm appe+ard 

to be linked with Y, a successive transposition o&%& could have returned 

it to a location in chromosome 6 thst Mould express lir:.kage with Y, 

Two Spm elements were present in the remaining plant (plant6867-18, 

khle 50) neither of which was linked with Y nor with Pr or Wx, 
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Progeny test 23, figure 2 .--- 
The kernel types on each of the two testcross ears of plant 

of 2 Spm elements 
6665E-16 indicated th& presence/in both tested parts of/this plant. 

Neither &pm was linked with Y (see table 26 for kernel types on 6a$ch 

of these two ears). j'ifteen plants were grown from the ' c,&Jss of 

vareigated kernels on the ear produced by the main stalk of this plant. 

One testcross ear was obtained from each of these 15 plants. In one 

boa* q-3& ~iw~pf 
plant, the kernels on i+h!@ t t es cross ear gave no evidence of the presence 

A 

of Spm,v . In 11 plants, - one Spm was present and it was not 

linked with Y (plants in culture 6864, table 51) nor with Pr or Wx. 
I 

Two plants h;id 2 Spm elements. In one of them, no evidence was given 

of linkage of = Spm with Y (plan$6864-7, table 51). & 
In &her other, 

-I$@ &fig& LJ &;-:,ru4 $gj Lu..qw " 
however,' ? 1ink:ige of one Spm with Y&w&w (plant 6864-3). 

table 51 
In one plant (6864-l&) 2 or m 3 Spm elements were present 

add the ratio of kernel types on this ear suggests th:t one of them 

J 
@Am 

may have been carried in the y bearing chromosome 6. *All 14 
4 

derived 

from the Y, variegated class of k,zrnels on the testcross ear of the 

tiller of plant 66653-10 carried Spm. One Spm was Iparxxjrm& present in 

12 of them and it was not linked with Y (plants in 6865, table 51) nor 

with Pr or Wx. Two plant (6865-l and 6865-12, table 51) had two 

Spm elements, neith:r of which was linked with Y nor with Pr or Wx; 
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Two exceptions1 plants appeared among the 28 in the progeny of 

plant 66653-10 that were examined. In each of them, at least 2 Spm 

elements were present in the tested part of theplant. In one plant, 

one of these appeared to be located in its Y bearing chromosome 6. 

In the other, one Spm appeared to be carried in the y bearing chromosome 6. 

No progeny tests were conducted to establish the location of Spm in 

either plant. Since only one testcross ear was obtained from each 

plant, the constitution of Spm in other parts of these two plants is not 

known. However, an early occurring transposition of Spm may have been 

responsible for insertion of an Spm element into the y bearing chromosome 

6 in plant 6864-12. This chromosome, contributed by the tester stock 
_...__ 

Q+P-@- yx\; &j&~d\(tp, 4th 
did not have Spm in it. L-t i_Q &om theAtest*& .f 

an active 
entered in table 66653-10 did not carry Spm in its Y i 

bearing chromosome 6, 

Progeny test 24, figure 2 

wk& 
The ratio of kernel types on the three testcross ers produced by 

A 

plant 6629B-5 is entered in table 8. This plant was y/y, Pr/pr, Wx/wx 

in constitution. From the ratio of pale to variegated kernels on these 

ears, it could be suspected th:t this plant had two Spm elements, both 

of which resided in one chromosome of the complement. The pollen parent 
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thAt h.-ld been used in making the cross with the first ear on the main 

stalk and with the tiller ear had been homozygous for al, sh2, y, Wx, and 

Pr. Thut used in making the cross with the second ear on the main 

stalk had the same constitution except that it was homozygous for pr. 5 \ 

Although this ear had only a few kernels on it, the ratio of,ty::es among ~ 

+Q M \ue4 CarsLjeQ *Ji tJ!.w-~*jur9I~, p . them suggested thatnSpm#'& plant 6629B-5 MM J&&HIM .- 0 kernels P ? I 

were selected from each of the three ears of this plant and sown in the G 

bbB’~b bbks,@ I! 
summer of 1954 under culture numbers,,indicated in table 18. From the 8 

Jk4mdAMq a&&&Q 
second ear on the main stalk, qplants were grown 

o!3.d d ~~~3 
3 were m variegated, Sh2, Pr,U 

n ' 

eZ% 
/'I Because it had been suspected that Spm 

'r 

was carried in chromosorr,e 5 in the parent plant, test 

crosses were conducted with the plants in cultures 6683 to 

:trwfif & 
The kernel types on the<,ears PZ&&GMM%- 

$$I) j-puu.4~~ in $4 bbLci@-j, 

A the presence of two Spm elements in the parent'plant 
'4 

each 
its with pr 

6685. 
l&j &wLLl 

e&&G&&Md 

of which was 

located in/chromosome 5/and at positions that allowed linkage to be 

T&L& m~~8&w, a 44J y&p ul 
expressed with c. By reason of thedconstitutiond 

-d&J Mm"b~ T,d\*-3UUu.%tllau‘lbb19E-5 
& e+ the male plants.used in the cross, 4 

all plants derived from ksxtnels 

on the first ear of the main stalk ($!i?@@ei~683), and from the ear Of the 
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tiller (plants in culture 6685) carried Pr in one chromosome 5. For 

the same reason, those derived from the second ear of the main stalk had 

pr in one chromosome 5. As stated above, plant 6629B-5 was Pr/pr. 

Therefore, the plants in culture 6683 and 6685 could be either Pr/Pr or 

Wpr 9 and those in culture 6684 could be either Pr/pr or pr/pr. 

wa 

Seventeen plants w.e~ 
a 

grown from the variegated, Sh2 class of kernels, 

,JJ@,@& cultures 6683 and 6685'. 
that 

Sixtelsn of them were variegated but one/was -. 

Pr/Pr was totally pale pigmented and no evidence of Spm was given by the 

kernels on the testcross ear it produced. Among the 16 plants that 

were variegated, 4 were Pr/Pr and 12 were Pr/pr. One plant (6683~-21, 

derived from a nniformly palecolored kernel, was variegated and it was 

Pr/pr. 
4% 

On the testcross ears& 13 plants among the 35 in cultures 6683 and 
A 

6685 that were derived from colorless, sh2 kernels, no evidence was 

given of the presence of Spm in any kernel. Twelve of these 13 plants 

were Pr/Pr and 1 was Pr/pr. w &n active Spm was present in 20 

of these 35 plants. Four of them were Pr/Pr and 16 were &/pr. 

In the 2 remaining plants, each of which was Pr/pr, Spm was present but 

it was in its inactive state in most of the Spm carrying kernels on the 

P-J@+ testcross ear eP each. 4 

The three plants in culture 6684 that were derived from variegated, 

Sh2 9 Pr k';rnels on the second ear of the main stalk of plant 6629B-5, 

were, as ex!;ected, Pr/pr. Among the 14 examined plants derived from 

the colorless, sh2 kernels on this ear, no evidence of Spm was given by 
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any kernel on the testcross ear produced by 3 of them, evch of which was 

Pr/pr. The other 11 plants had Spm. Two of these plants were Pr/pr and 

9 were pr/pr. 

From the distribution of Spm and +i9 the alleles of Pr to the progeny 

of plant 6629B-5, it is evident that Spm was carried in the chromosome 
the 3pm carrying 

with pr in all three tested parts of this plant. Because/fkE progeny 

of plant 6629B-5 could be distributed to 11 distinct classes w+t.hewd?~$ 
,q rn\~fi Luole\uy+t 

r=e@e& to thenalleles of Pr and to Spm, charts were constructed to 

indicate the c:lass into which each plant, or part of a plant, could be 

placed. For theblants in culture 6683 and 6685, 1 this is given in figure 3, 

and for the plants in culture 6684 this is given in figure 4, In 

tableb 52 is entered the kernel types appearmng on the testcross ears of 

the Pr/Pr plants in the first a+@ classes given in figure 3. In table 53 

is given the kernel types on the test cross ears of the 4 classes of 

plantsv'that were Pr/pr in figure 3. ' Because of the similrities in ratios 

of kernel ty.pes on each of the ears produced by plants in the first 4 

classes given in figure 3, thedata from all ears are entered in summary 

form in tables 52 and 53. The ratio of kernel types on all ears produced 

by plants in class 6 of figure 3 were not alike. xherefore, the phenotypes 

of kernels on ears produced by each plant are entered separately in table 

53. On most of these ears, the percent of recombinants among'the 

variegated class of kernels was similarl 
; &ML4 . .- . 

aw 
%.@eviation from this was expressed by the ratio of kernel types appearing on 

the ear produced by the tiller of plant 6683D-2. In this plant, changes 
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in dpm were occurring as evidenced by the appearance of a sector on this A 

ear in which all of the kernels were pale pigmented and by the fact that 

the Spm constitution of the tiller differed from that of the main stalk, 

*%223 was Pr + +/pr Spm Spm . The Spm in the tiller probably had been 

transposed to a location close to pr, as will be shown shortly. Am& 
uI( p! tL+ mew-0 

difference$ras\also) expressed on the ear of plant 6683D-3 but on this ear, 
9 x.__-_- 

. . ts the number of kernels w&=& the pr 

The kernel types appearing on the testcross ears produced b.? the Spm 
cQLm&o&G 

carrying plants in culture 6684 are entered in table 54d~ the 
cinbJ~\J& tq at?&- WJ Qb- 
m in figure 4. A number of testsrosses were conducted 

with one plant,6684D-1, which was Pr Spm/pr +. The percent of recombinants 

among the variegated class of kzrnels on the ear of this plant, and fz&m 

those produced by use of the pollen of its tiller is approximately 34. 

The pollen derived from the main stalk of this plant had many grains in 

which Spm was absent, as the ratio of the pale to the variegated class of 

kernels on testcross ears produced by use of it indicate. Tests of the 

5;. progeny of plant 6684D-1, derived both 'from the selfpollinated ear of the 
(y 

tiller and of the pollen of this tiller indicate that the Spm in its Pr 
chromesome mhfl 

/e resulted from crossing over rather than transposition. The 

percent recombinants appearing on the testcross ears of its Pr Spm/prt 

progeny amounted to approximately 25, as wili be shown shortly, 

From the above described tests of the progeny of plant 6629B-5, 
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its constitution would appear to be Rr + +/pr 3pm Spm. Relatively 

little transposition of the Spm elements in it occurred during development 

of this plant and during development of its lJpm carrying progeny when this 

is compared with that which occurred in some of the plantsreviously 

discussed. On the ear of the tiller of this plant, a few kernels appeared 

th,-l.t exhibited only one to several small dotas of the Al type pigment 

in a colorless background instead of the expected pattern of many such 

Spots usually produced ,by:either state 5719A-1 or state 5718 of a1 m-l 
___ ,.._ ,- 

when Spm is present. A few kernels of this type likewise appeared on 

ears of some of the plants in its progeny that were derived from fully 

variegrlted kernels. Tests conducted with plants derived ffom rJJ. 
Gubl aL&&J ryaMpc& ip&o 

kernels/\showed that the Spm in them was behaving in a different manner. 

Also, one of the Spm elements in plant 6629B-5 entered the inactive 

ph,-se in some cells. For this reason, some plants that were derived 

from the pale class of kernels on the ears of plant 6629B-5 had an 

r‘ I 

Spm element in them. Return to the active phase in some cells of these 
~~~~~~~~,~,~~,~~~~p~~~~acluop'~spwur~~ 

plants occurredJbuTonly very late in development.'f The= two types of 
&,iT rkwkhiN-d, m\D 

change in Spm action will be considered subsequently. T&we- 

&J-wmto~ 
In 

of change in action of Spm 
m here because initial investigations/were conduct&d with plants 

in the progeny of plant 6629B-5. 



166 

Progeny Test 25, figure 2 

The ratio of k,_rnel types on the ear produced by the tiller of 

plant 6683D-2 suggested that the Spm in itoccuppied a position closer 
I 

to pr than in related plants that were Pr +/pr Spm, table 53. In 

order to verify this, seven kernels were selected from the variegated, Pr 

class on the ear of the tiller and sown under culture number 6878 in 

the summer of 1955. The selected kernels were derived from the 

recombiliant class on the ear. As emphasized earlier, if Spm is located 

close to a gene marker, the Spm-carrying recombinant class is likely 

to be composed mainly of individuals having a newly transposed gpm 

element in them. This proved to be true in this case. In 6 of the 

7 tested individuals in this class, the Spm in them certainly had been 

transposed from a position close.to pr to another location in the chromo- 

some complement, as the kernel types on the testcross ears obtained from 

each indictte, table 550 In one plant, 6878A-1, Spm was carried in its 

chromosome 5 with Pr. The location of Spm with respect to Pr could not 

be estimated from the ratio of kernel types on the testcross ears it 

produced because of the preponderance of the pale class of kernels on 

each. This indicated, nevertheless, that the Spm in this plant had 

undergone change in a number of cells late in plant development,, 
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In the 6 plants having Spm at a new location, no 1inkag;e of it 

with Wx was expressed on the testcross ears produced by any one of these 

plants. ueither was it linked with9 in plantQ 6878A-3 or 6978A-4 in 

which this could have been detected. The Spm in plant 68$8B-3 

underwent early occurring transposition, as indicated by the difference in 

Spm constitution in the mttin stalk and in the tiller of this plant. 

Because at least 6 of the 7 individuals that were derived from the 

recombinant class in the progeny of the tiller of plant 6683D-2 had a 

newly transposed Spm element in it, it is concluded that the Spm in the0 

tiller &&J&&UGG was located very close to pr. 
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Progeny Test 26, figure 2 

A similar type of test to that just described was conducted with 

G plants derived ffom the'varie c 
ecombinanti 
ernels-on-'an ear produced by 

plant 6685F-3. This plant was pr +/pr Spm>as the kernel type= appearing 

on three of its testcross ears indicate, t.ble 53. The location of Spm 
the tiller of 

in this plant did not appear to be as close to pr as it was in/plant 

6683D-2, just described,, It could be anticipated, then, that a larger 

proportion of individuals in the recombinant class would represent cases 

in which crossing over between the site of insertion of spm in chromosome 5 

and the locus of pr was responsible for their appe:irance in this class 

rather than cases of transposition of it to a new location in the 

chromosome complement. This appears to be confirmed from tests conducted 

with variegated plants derived from the recombinant class on the ear of 

a tiller of plant 6685F-3. The kernel types th:.tt appe %red on this ear 

Mm 
are shown in line 1 of table 56. Ten kernels were selected from the 21 

4 

that were m Pr in phenotype, I and sown under culture number 

6882 in the summer of 1955. Spm was present in 9 of the$b 10 plants 

derived from these kernels but no evidence of its presence was given by 
m%- vJ6+-wd 

one plant. x &n 8 of the 9 plants having w _ and it 
4 

%J@=@, 
was linked with yr in four of theqe4as shown in lines 2 to 5 of table 56. 
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In the other four plants, Spm was not linked with Pr (lines 6 to 10, 

table 56) nor with Wx)which also could have been expressed on these ears. 

In one plant, 68828-2, at least 4 Spm elements were present (lines 10 and 

11, table 56). 

The percent of recombinants among the variegated class of kernels is 

given in round numbers in the last column of table 56. Although 

difference in this on the different ears is to be expected because of 

transposition of Spm that certainly occurred in some cells of these 

plants, deviation from that expressed on the ears of the parent plant 

is not great enough in any one case to indicate with certaizty that the 

location of Spm in chromosome 5 in any one of them differs from that in 

the parent plant. Only progeny tests of each would allow this to be 

determined and these were not conducted. However, the Spm element in 

at least 5 of the 9 plants derived from the recombinant class on the parent 

ear had been transposed from a location in chromosome 6 that gives linkage 

with pr to a new location in the chromosome complement. 

Progeny Test 27, figure 2 

Among the examined progeny of the tiller of plant 6629B-5 there were 

3 Pr/Pr plants in which 1 Spm was present (figure 3 and table 52), 

Among them was plant 66856-2. With respect to chromosome 

this plant was a1 m-l (state 5719A-1) Sh2/ al sh2= An ear 

3 constitution, 

of this plant 
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had been used in a cross with a plant that was homozygous for state 

5719A-1 aim-' and for Sh2, pr, y, and wx and in which no Spm was present. 

The kernel types that appeared on this ear are entered in the first 

line of table 57. Variegated . 
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kernels were selected from this ear and sown under culture number 6875 

d&&g-the summer of 1955. The 20 plants derived from them were 

examined for the Spm constitution in each. The pollen used in making 

the testcross with each was obtained from plants th t were hamozygous 

and 
for state 5718 aim-',/for Sh2, m Y, and wx, and in which no Spm was 

present. The test had been devised for reasons other than to determine 

if Spm was located in chromosome 5 and for the desired purpose$, use of 
ha*, 

pollen from the described tester stock was most suitable. arom the<‘4 

tests it was learned- that the Spm in plant 6685G-2 was located 

in chromosome 5. With regard to aim-' constitutions the plants in 

4 ” 

culture 6875 were of two types: $omozygous for state 57198-l a, m-l and 

heterozygous for this state,with4al being carried in 

chromosomes 3. The Pr and pr phenotypes among the pale class of kernels 

on ears of plants that w%e homozygous for state 57198-l a be 

distinguished readily. Bowever, on the ears produced by the heterozygous 

plants, only half of the kernels would have state 5719A-1 alme in them. 

The other half would receive a1 from the female parent and state 5718 

al 
m-l from the male parent. Kernels having state 5718 a1 m-l and no 

Spm are only very faintly pigmented. Distinction between those that are 

purple (Pr) and those that are red (pr) is made only with considerable 
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effort and this was not attempted in classifying the kernel types on 

ears produced by plants in culture 6875 that were al m-l /al in constitution. 

For this reason, all kernels in the pale classes on the testcross ears 

of plants of this constitution are entered in talle 57 under the heading 

"PaleIt, no distinctions being made between those that were Pr and those 

that were pr. 

20 
Spm in its active state was present in 17 of the/tested pints in 

culture 6875. In three plants, however, although Spm was present, it 

was totally inactive in most parts of each plant and in most of the 

kernels having it on the ear each plant produced. One Upm was present 

in all tested parts of 15 of the 17 plants having an active 3pm and it 

c 
was carried in the chromosomeAwith Pr in 14 of them, as the kernel types 

on the ears each produced indicate, table 57. The single Spm in one 

plant was not linked with Pr (=lant B-8, table 57). In two plants, 

2 Spm elements were present, one of which was linked with Pr,$Plant 

and ear on main stalk of plant B-7$. However, the tiller of plant 

6875B-7 had only 1 Spm and it was linked with Pr. 

In this progeny test, no 

‘@dqQ&& 

B-9, 

du 

constitution of "pm-. From the fact that the large proportion of w 

bt&q-ww4 
plants carried Spm in chrmmosome 5 and at a location that gave o&+z 

4 
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clei-tr evidence of linkage of it with Pr, it may be concluded that the 

P&d 
Spm in thi-@ plant did not undergo frequent transposition during develop- 

A 

ment, 

Progeny Test 28, figure 2 

Tests of the three plants in clilture 6684 that were derived from 

the recombinant class of variegated kernels on the second er of the 
of plant 6629B-5 

main stalkjshowed that plant 6684-D-l was Br Spm/pr + in constitution 

(figure 4 and table 543. A number of testcrosses were conducted with 

this plant,including use of its pollen for this purpose. Pollen from its 

tiller had been placed on the silks of plants that were homozygous for 

state 5719A-1 a1 m-l and for pr and in which no dpm was present, and also 

silks of 
OA the/ears of some plants that were homozygous for a1 and for pr and in 

which no dpm was present. Variegated kernels in the Pr class were 

selected from an ear produced by the former type of cross and grown 

under culture number 6880, and selection of kernels of a similar type 

from an ear produced by the latter cross werexg5sm were sown under 

culture number 6881. Among the 11 plants in culture 6880, 10 were 

variegated but one plant was uniformly pale pigmented and no evidence of 

the presence of bprn in it was given by kernels on its testcross ear. 

All 10 plants in culture 6881 were vriegyted. An ear of each plant 
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was used in a cross with a plant homozygous for state 5719A-1 a1 m-l 

and for Sh2, pr, y and wx and in which no "pm was present. B%k The 

in culture 6880 
phenotype in each kernel on the ears of t-=x plants/was readily 

classifgable. However, difficulty was encountered in separating some of 

the kernels that were pr from those that were Pr in the pale class on the 

ears of some of the plants in culture 6881. This was because of a 

previously undetected mutant locus that was eegregating in the al/al 

plantb used in making the cross with plant 6684D-1. Nhen present, this 

mutant alters the pigment produced in the pale class of kernels that are 

homozygous for pr from a light pink to a lavendar shade that is sometimes 

quite intense. This mutant does not alter the phenotypic expression of 

Al' The Al dots in the variegated kernels that are homozygous for pr 

are deep red when this mutant is present. Therefore, in considering the 

phenotypes of kernels on the testcross ears of plant in culture 6881, given 

in table 58, all of those in the pale class are combined under the heading 

"Pale". 77 

Of the 20 plants in cultures 6880 and 6881 that had Spm, one Spm 

element/k. was present in 19 of them and its was carried in the chromosome 5 

having Pr in 17 of these 19 plants, as shown in table 58. In one plant 

3 3pm elements were present (planti6881-5, table 58). In the last 
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column of table 58 is given the percent of kernels among those that were 

m-4 
variegated that were in the recombinant class &W the 17 plants in wh-ch 

4 

Spm was linked with Pr. &d% 
Although$onsiderabl% varieation in this was A 

is 
expressed on different ears, the aver:.ge percent ~se~m~xflsrxla~ greater 

than that expressed in the progeny of plant 6685G-2 (table 571, suggesting 

that the location of Apm in chromosome 5 in plant 6684D-1 was not the 

same as that in plant 6685L2. 

In the progeny derived from use of the pollen of the tiller of plant 

6684-D-l there were 3 plants in which transposition of hprn had occurred0 

In two of them, 1 Spm was present and it was not linked with pr in either 

plant. In the third plant, at least 3 Spm elements were present. The 

appearance of plant with more than 2 Spm elements in them in the progeny 

of plants h'ving only 1 Spm has been met with on a number of occasiona 
J 

and examples of this were noted in the progeny tests entered in tables 

42, 45, 47, 49 and 56. 

Tests of the progeny of plant 6684D-1 was$also conducted with p&ants 
I 

derived from the variegated kr class of kernels v on the 

earig of the tiller,&k&x~~ This ear was produced by self-pollination. 

The phenotypes of the kernels that appeared on this ear are entered in 

the first line of table 59. Of the 16 plants in the progeny derived 
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derived from this ear, 15 carried Spm in them but in one plant, no 

evidence was given of the presence in it of Spm. Eleven of the 15 

plants having Spm were Pr/pr. In 9 of these 11 plants, one Spm was 

in 
present and it was carried in the chromosome with Pr/5 of them 

(plants under heading Pr Spm/pr + in table 59). It was present in the 

chromosome with pr in iU other two*\plants (plants under heading Pr+/pr Spm 

table 59), but in the remaining tw plants, no evidence was given of its 

being carried in chromosome 5O The two other plants that were Pr/pr 

(plants 6879-11 and 6879-19) may have had an Spm element in each 

chromosome 5. of the four plants that were Pr/Pr, two had 1 Spm element 

the 
(plants 6879-6 and 6879-12, table 59) and/two others may have had an Spm 

element in each chromosome 5 (plants 6879-l and 6879-14, table 59) although 

the ratio of kernel types appearing on the ear of plant 6879-14 suggests 

that it had two Spm elements that were not at allelic positions in an 

homologous pair of chromosomes. 

The percent of recombinants among the variegated class of kernels 

on ears of plants in which Spm was carried in chromosome 5 is given in 

round numbers in the last column of table 59. The average of this 

is similztr to that given by plant 6684D-1 (table 54) and is higher than 

that expressed by the progeny of this plant entered in table 58. 


